To identify the practical problems that older people experience with the daily use of their medicines and their management strategies to address these problems and to determine the potential clinical relevance thereof. DESIGN: Qualitative study with semistructured face-toface interviews. SETTING: A community pharmacy and a geriatric outpatient ward. PARTICIPANTS: Community-dwelling people aged 70 and older (N = 59). MEASUREMENTS: Participants were interviewed at home. Two researchers coded the reported problems and management strategies independently according to a coding scheme. An expert panel classified the potential clinical relevance of every identified practical problem and associated management strategy using a 3-point scale. RESULTS: Two hundred eleven practical problems and 184 management strategies were identified. Ninety-five percent of the participants experienced one or more practical problems with the use of their medicines: problems reading and understanding the instructions for use, handling the outer packaging, handling the immediate packaging, completing preparation before use, and taking the medicine. For 10 participants, at least one of their problems, in combination with the applied management strategy, had potential clinical consequences and 11 cases (5% of the problems) had the potential to cause moderate or severe clinical deterioration. CONCLUSION: Older people experience a number of practical problems using their medicines, and their strategies to manage these problems are sometimes suboptimal. These problems can lead to incorrect medication use with clinically relevant consequences. The findings pose a challenge for healthcare professionals, drug developers, and regulators to diminish these problems.
T he correct and timely use of medication determines its therapeutic effect, yet a number of steps are involved in taking medicines as recommended, such as reading and understanding the user information, opening and removing the medicine from the outer and inner packaging, any preparation before use, and taking the medicine. Physical constraints such as impaired vision, poor handgrip strength, loss of fine motor skills, and dysphagia can hamper these activities, [1] [2] [3] [4] [5] and these constraints increase as people age. [1] [2] [3] [4] [5] [6] [7] [8] [9] Strategies to manage these practical problems, or a lack thereof, could negatively affect the correct and timely use of medicines (e.g., when doses are omitted because assistance is needed to open a container). 1, 10 Knowledge of the practical problems that older people experience with the use of their medicines and of strategies for addressing these problems is limited. Studies have investigated one or several specific problems with the use of medicines, 3, 4, 6, [11] [12] [13] [14] but to the knowledge of the authors of the current study, no study has investigated the problems that could occur during the complete sequence of steps that individuals must undertake with the use of their own medicines. Furthermore, only a few studies have addressed the potential clinical consequences of practical problems using applied management strategies. 1, 15, 16 This study aimed to identify the practical problems that older people experience with the daily use of their medicines and their management strategies to address these problems and to determine the potential clinical relevance thereof.
METHODS

Study Design and Setting
This was a qualitative study using semistructured interviews with older people. Participants were recruited from a community pharmacy and the geriatric outpatient ward of the University Medical Center Utrecht (UMCU), both in the Netherlands. Participants were eligible if they were community dwelling, aged 70 and older, and using at least three different oral prescription medicines daily. Individuals were excluded if a professional or family caregiver managed their medication entirely, or if the medication was delivered in multidose dispensing systems. Recruitment of participants continued until data saturation was achieved. Saturation was defined as the absence of new practical problems and management strategies in five consecutive interviews.
This study was not subject to the Medical Research Involving Human Subjects Act. The UPPER institutional review board reviewed the study, which was conducted in compliance with its requirements (http://www.uu.nl/vkc/ upper).
Data Collection
Practical problems with medication use were defined as problems related to the presentation and formulation of a medicine and included labeling, information leaflet, material and type of outer and inner packaging, administration device, color, shape, size, taste, surface texture, and any break mark on a medicine.
Participants were interviewed at home. Before the start of the interview, participants were asked to collect all medicines, which were verified with the dispensing record that their community pharmacy provided with their consent. Field notes that the researchers made during the interview were verified with the participants at the end of the interview.
Data Management and Analysis
All interviews were recorded and transcribed verbatim. The transcripts were imported in ATLAS.ti (version 7.0; Scientific Software Development GmbH, Berlin, Germany). The combination of voice recording and field notes ensured the reliability and validity of the transcribed data. Two authors (KN, EB) coded independently. Disagreements in coding were discussed until consensus was reached. Another researcher (MLB, ACGE, or PAFJ) was consulted if consensus was not reached.
An expert panel (MLB, ACGE, PAFJ) independently classified the potential clinical relevance of every identified practical problem and associated management strategy on a 3-point scale.
17 Class 1 relevance was defined as unlikely to cause discomfort or clinical deterioration, Class 2 as having the potential to cause moderate discomfort or clinical deterioration, and Class 3 as having the potential to result in severe discomfort or clinical deterioration. Disagreements in classification were discussed within the expert panel until consensus was reached.
RESULTS
Fifty-nine people (mean age 78.4, range 70-92) participated in this study; 38 (64.4%) were women, and 30 (50.8%) were living alone. On average, participants used 6.9 prescribed oral medicines (range [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . Two hundred eleven problems were reported, ranging from no problems in three participants to 14 problems in one participant, and 184 management strategies were reported for these problems. Although 94.8% of the problems were unlikely to result in discomfort or clinical deterioration (Class 1), 5.2% (11 problems) were considered to have the potential to cause discomfort or clinical deterioration (Class 2 or 3). Table 1 shows the reported problems and management strategies. A taxonomy of the identified practical problems is presented in Figure 1 .
Reading and Understanding Instructions for Use
Thirty-seven participants reported problems with reading and understanding the instructions for use. Twenty-two participants were worried about adverse events reported in the information leaflet; as a result, three reduced the dose or did not take the medicine at all. For one participant who regularly omitted doses of pantoprazole, this was considered to have the potential to cause discomfort or clinical deterioration because of the risk of gastric bleeding ( Table 2) .
I decided to restrict myself to one every 2 days. This is because I consider it harmful rubbish. You can expect all kinds of problems, and the side effects are gigantic. Maybe you think I shouldn't get upset about this, but I wish I hadn't read the instruction leaflet. (Male, 80 years, pantoprazole 20 mg)
Handling Outer Packaging
Nine of the problems with handling the outer packaging concerned opening. The use of scissors or a knife was reported to overcome this problem in five cases. Difficulties with the identification of medicines were reported (n = 3). Two participants wrote the therapeutic indication on the carton to avoid confusing boxes that looked alike. Problems with the handling of the outer packaging were considered not to have clinical consequences.
Handling Immediate Packaging
Forty-three of the problems with the handling of the immediate packaging concerned the removal of medicines, 14 of which were related to tablets breaking or crumbling when removing them from a blister pack. Nine participants administered the resulting fractions. In three cases, the unintended breaking of a tablet was considered to have the potential to cause discomfort or clinical deterioration (Table 2 ). For example, one participant who used glyburide risked fluctuations in blood glucose by taking tablet parts instead of a whole tablet.
It often breaks when I'm pressing it out. I always have to look to see where the other half of the tablet is. I often find it lying somewhere else. I try to be careful when I am doing it so that it doesn't break in half, and sometimes it works, and sometimes it doesn't. I consume the tablet parts as a whole, so to say. (Male, 71 years, glyburide 5 mg)
Other problems with the handling of the immediate packaging concerned difficulty with first-time opening of containers (n = 13) and with repeatedly opening the containers (n = 7). Reported ways to overcome these problems were to ask help of a partner or caregiver (n = 7) and to use a jar opener (n = 2) or a knife (n = 4).
Preparation Before Use
Thirty-eight participants reported problems when preparing their medicine. Eleven participants reported difficulties identifying medicines after removal of their packaging. (5) No solution or do not read package insert (regularly) (4), read information on packaging (1) Information too extensive (12) No solution or do not read package insert (regularly) (12) Information on adverse events distressing (24) Do not read package insert (regularly) (19) 
Use sharp equipment (2), no solution (1) Removing blister from carton box (7) Remove package insert ( Use sharp equipment (8) , no solution (6), use nails (1), change packaging (1) Medicine dents, opens, breaks, or crumbles (15) Take pieces (9), take another dose (2), use nails (2), no solution (1) Tearline tears instead of blister opening (4) No solution (4) Pockets too small to push (7) Use nails (to push on pocket or open lidding foil) (6), remove two tablets at once (1) Pockets too large to localize product (1) Using nails (1) Closing packaging (1) Preparation before use (38 total reported by 23 participants) Identification of medicine (11) Store separately from look-a-like medicine (5), writing on packaging (2), read embossment (1), no solution (1) Holding medicine (12) No solution (12) Adjusting dose Tablet breaking (9) Difficult or painful (5) No solution (3), assistance (1), using tablet splitter (1) No equal halves or crumbles (4) Take another (2), administration of pieces (1), use tablet splitter (1) Measuring correct volume (1) No solution (1) Dissolution or disintegration of medicine (6) No solution (6) Drug taking (28 total reported by 17 participants) Medicine sticks in throat or mouth (17) Take additional water or food (12), break tablet (2), no solution (2), take before other products (1) Locating product in mouth (1) No solution (1) Unpleasant taste (10) Take with food or additional water (5), take before other products (2), no solution (2), swallow tablet whole instead of chewing (1) One participant experienced difficulty distinguishing two different strengths of levodopa/benserazide tablets because of similarity in appearance. This was considered to have the potential to cause discomfort or clinical deterioration because accurate intake is important to control Parkinson's disease (Table 2) . Furthermore, breaking of tablets was reported as difficult or painful (n = 5) or as resulting in unequal parts or crumbles (n = 4). This was considered to have the potential to cause discomfort or clinical deterioration in one participant who was taking phenprocoumon because of the narrow therapeutic index ( Table 2 ). I have to take half a tablet. There is a nice groove. I have good fingernails that fit nicely into the groove. Nine times out of ten I break the tablet in two, and one-half is so big and the other half so big. So, not the same amount every day. (Male, 73 years, phenprocoumon 3 mg)
Drug Taking
Twenty-eight problems related to the taking of medicines were reported. One of these problems concerned lodging of the medicine in the mouth or throat (n = 17). For one participant, who used alendronic acid, this was considered to have the potential to cause discomfort or clinical deterioration due to the possible development of esophageal ulceration ( Table 2 ).
It's just that I think the tablet is too big to swallow. I drink a lot of warm water. Then it doesn't get stuck. And you are not allowed to break the tablet, so I take it with a lot of water, warm or hot water.
(Female, 83 years, alendronic acid 70 mg)
Problems with the flavor of medicines were reported (n = 10). One participant reported swallowing medicines with yogurt to mask the taste. One of these medicines was ferrous fumarate. This was considered to have the potential to cause discomfort or clinical deterioration by decreasing absorption of iron (Table 2): I start in the morning with seven, and that is an awful lot. Because sometimes you really hate to chew on them. I say chew because they are quite difficult to consume properly. Nowadays I take those that don't go down so well with a little yogurt. I do this with the large one, but also with the small ones, because one of them is bitter. And this is usually quite unpleasant. (Female, 83 years, ferrous fumarate 200 mg)
DISCUSSION
Ninety-five percent of participants experienced one or more practical problems with using their oral prescription medicines. Most participants developed strategies to resolve the practical problems they experienced. Although several participants experienced the same problems, the potential clinical implications varied for each individual participant because they used different medicines and different strategies to resolve the problem. For 10 participants (17%), at least one of their problems was considered to have the potential to cause clinical deterioration, adding up to a total of 11 potentially clinically relevant situations. Ninety-five percent of the problems were considered not to be clinically meaningful, but even so they caused inconvenience and should be resolved. Moreover, if a person experiences problems with multiple medicines, the likelihood increases that these problems will adversely affect health. 18 This is especially likely in frail, more physically restricted individuals with complex medication regimens. Furthermore, the problems found in this study were related to oral medication. People may also have problems administering nonoral dosage forms, such as eye drops, 19, 20 sublingual sprays, 13 and inhalers. 10 
STRENGTHS AND LIMITATIONS
This study evaluated the complete sequence of handling activities after dispensing. Through this approach, previously unreported practical problems were identified, such as difficulties opening the box; separating linked sachets, vials, or blister cups; holding medicines; and dissolving powders. The strategies participants used to manage these problems and the potential clinical consequences of these strategies were systematically investigated. Previous studies did not investigate participants' management strategies or focused on medication adherence without discussing clinical consequences. 1, 16, 21 There is the risk of reporting bias and recall bias. Also, rare practical problems might have been missed, but because participants were recruited from two settings, and the level of saturation was strict, the study gives a good overview of commonly experienced problems.
IMPLICATIONS FOR DRUG DEVELOPERS AND PRACTICE
To enhance the safety and efficacy of medicines for use in older people, the practical problems that older people may encounter with taking medicines should be taken into consideration during the development, evaluation, prescription, and dispensing of medicines. This is especially relevant for unforgiving medicines (medicines for which a dose other than the prescribed dose can have direct safety implications). 22 The pharmaceutical industry can address the needs and concerns of older people during the development of medicines. Currently, information leaflets appear to miss their main aim-at least for older adults-of providing relevant information on the use of the medicine by containing too much, too difficult, and too distressing information. The design of medicine packaging needs to take into consideration the decreased handgrip strength and manual dexterity of older people. Developing tamperevident and child-resistant closures that remain accessible for older people is a challenge. The usability of pill bottles and containers and of blister packs could be improved. Furthermore, the visual identification of medicines should be addressed during pharmaceutical development to decrease the possibility of people confusing medicines or different strengths. Preferably, medicines should be available in appropriate dosages so that the need for splitting pills is kept to a minimum. When splitting pills is unavoidable, it should be ensured that this results in equal parts in a sufficiently easy way. The ease of holding and swallowing the medicine should also be taken into account during development, because older people have poorer fine motor skills and experience swallowing difficulties more often than younger adults. 23 Thought should be given to addressing the suitability of medicines for use by older people during the evaluation of medicines by regulatory agencies. In addition to the industry and regulators, healthcare providers can address potential practical problems with medication use when prescribing and dispensing medicines to older people.
Because people rarely report practical problems spontaneously to physicians or pharmacists, pharmacists should proactively inquire about practical problems. 24 They can select a medicine with the most-appropriate presentation and formulation for the individual, such as a dosage that does not need to be divided, a form that causes fewer swallowing difficulties, or use of more user-friendly packaging.
CONCLUSIONS
Older people experience a broad range of practical problems with the use of their medicines. Incorrect medication use caused by these problems may have clinical consequences. All stakeholders concerned with the development, evaluation, prescription, and dispensing of medicines can and should help diminish the practical problems that older people experience.
